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PHILOSOPHICAL 
TRANSACTIONS. 

ML On Fairy-rings. My W. H, WoUaston, M. D. See, RS, 
Read March i«, 1807, 

II B circles of dark-green grass frequently observed in old 
pastures, and known to most persons by the name of Fairy- 
rings, although in themselves of no importance, yet seem to 
claim some attention, if we consider the many ingeniou&attempts 
that have been made to explain their origin. On such a sub^ 
jeet I shall be excused offering any examination of opinions 
previously formed by others, and shall therefore proceed 
briefly to relate such observations aslmade, during a fewyears 
residence in the country, on the progressive changes of these 
circles, and which seem to me to lead to a clear and satisfactory 
conclusion. 

That which first attracted my notice, was the position of 
certain fungi which are always to be found growing upon these 
circles, if examined in a proper season. In the case of 
mushrooms, I found them to be solely at *he: exterior 
margin of the dark ring of grass. The breadth of the ring 
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m that instance, nieasUred from them toward the centre, was 
about twelve H orfo\irteeh ! iiiches, while the mushrooms 
themselves eovered'iaW exterior 1 ring ab&utifour or five inches 
broad. 

Tffe ffdisitton^bf^hesevmuSHrdOinsted^me to conjecture that 
j5ro^re^VeMhl6r^&ye; Fro'ni a central point, was the probable 
rnddfeWforniiftidii^ftiferin^.' I s waVthe'mbre inclined to this 
nypUffieai^, When 1 ! FouM^that-a second' species of fungus pre- 
sented a §iiMlaF 'arra%efnien15, rr with' respect to -the relative 
position of terlfiglah^'fuiigMifbr I '6bserved,that in all in- 
s'tahces' the' pVeseWapp^arainee of fiiwgi Was tipOrt the exterior 
border of a dark ring of grass. I thought it not improbable 
that the' §b5lVwhteh { li f ^ f 6nk 'Corttrikifed'to the' support of 
fungi, 1 hiighl bef sb exhausted of sOme^pecilfiar/>afo<!/Km neces- 
sary for'^fieir' p^bdUctiohpaS' W be rendered incapable of pro- 
ducing atsecofod crop of tKat singular class of vegetables. The 
iecfiM year^^rbp would I consequently appear in a small ring 
surrounding the original centre of vegetation, and at every 
succeeding year the defect of nutriment on one side would 
necessarily cause the ftew roots/to extend themselves solely 
jn the bppraite directiBli] and would occasion the Circle of fungi 
continually to proceed by annual enlargement from the centre 
ojatMrd£ n j Ari'app^atahee 5 Of luxuriance of the grass would 
follow €s a riaiuM consequence, as the soil of an interior circle 
would always 1 be enriched by 4bk decayed roots of fungi of the 
preceding years growth. 

By reference to £)r. ^ HutTON*s* w Observations on certain 
natural appearahces of the ground of the hill of Arthur's Seat 
near ! Ediiiburgh/' we find the progressive enlargement 
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distinctly nPticed; but as he happened not. to observe any of 
the fungi that occasioned them, he speaks oCitmerely as "a 
piece of natural history worth recording, and for which, a 
theory is wanting." 

Respecting the enlargement^ he says, "from all theobser« 
vatioris I have made, this progress seems always to have pro* 
ceeded in the direction of a line bisecting the segment, that is 
to say, those portions of concentric circles are never inscribed 
but always circumscribed ; and for this reason it appear^ 
that those circles of which segments are exhibited to our IhP 
servation must be increasing and not diminishing in irfteir 
diameters." 

Although Dr. Hutton has overlooked the real origin 0T3 thes# 
appearances, Dr. Withering has ascribed them to tljeir, true 
cause ; but his remarks are confined ,to one species tof ; agaric 
(the Ag. arcades of his Arrangement )>ian^^ 1 npt 1 apj>eaytOfl|i,Ve 
been confirmed by any subsequent obserya^iori of tjhieir annual 
progress. 

" I am satisfied," says he, *' that-^he bare and ; br©wn> or 
highly cloathed and verdant circles in pasture fields called 
Fairy-rings are .caused by the growthofthts agarjia"^f W|iere 
the ring is brown and almost bare^by $gging r ujj |^ L $o^,t^' 
the depth of about two inches, tl^spawn. of. the.;, fungus ,WpV 
be found of a greyish white colour ; but w^hepe tiie ^frass has 
again grown green and rank I have never found any of the 
spawn existing." 

Had Dr. With&Ring frequently repeated ; thjs f ,exam^tpn 
of the soil he would have corrected the last remarks W;hich is 
not universally true, as the grass may at some periods be^fouftd, 
luxuriant even over the undecayed spawn. During the growth 
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of the fungi, they so erflirely absorb all initriment from, the 
soil beneaths tl\at the herbage is. for a while destroyed, and a 
ring appea^F^ baire ofjgrass sur^oHndingthe dark ring. If a 
transverse section be made of the soil beneath the ring at this 
timfi^thjs/par! beneath $hesfun;gjjftgpeaJi$; paler than thesoilon 
either s##fOf |%,b*fethatf #i§eh. if v b$neath the interior circle; of 
4 a ^ , :gni^f^^^ ( ^^^^^1^'* *? "? e considerably darker 
thantheigeneF^lsnrroMtdjngsoil* But in the course of a few 
weeks aiter £h& fungi fhanre ceaged to. appear, the soil where 
they ?&&q& §ri)$g darker* and- the g^asfs, soqx\ vegetates again 
with peculiar rXigouif ; isotthat I -have seen; the surface covered 
with dark grass, although the darkened soil has not exceeded 
half an inchr in thic%r»ess,' wJiile that beneath has continued 
white with spawn for about two inches in depth. 
- The section of the space occupied by the white spawn has in 
general pearly the sameformi and may be compared to that of a 
wave proceeding from the centre outwards, as its boundary on, 
the inner side ascends obliquely toward the surface, while its 
exterior termination is nearly m a verticalposition. The extent 
occupieid by the spawn varies considerably according to the 
season of the year, being greatest after the fungi have come 
to perfection^ and is reduced to its smallest dimensions^ and 
may in some c,ase$r not be- d^ernjble before the next year's 
crop begin ^ojnMfcethjejr appearance. 

For theptfrpose of observing the p? ogress of various cireles; 
I marked them three or four years in succession, by incisions 
of difi%ren|ibriais,iby which I could distinguish clearly the 
suc^ssive, annual in^reaser and I found it to vary in dif- 
ferent circles from eight inches to as much as two feet. The 
broadest rings that I have seen were those of the common 



mushroom ^Ag^m^^is^^ n&r?©west are the most fre*- 
quent, and are thosjfeiofjfhf^haTOf^riOii 4dg' orcadeA of Dr. 
"Withering)- The mushroom accordingly makes circles of 
largest diameler^i^ are most regu- 

lars ■;• ^hefeJare^JiPi^eive^yvasimany m threje €>ther fungi that 
exhibitMhersame jp^et^e^tension* and; produce the same 
effect upon jthelherhage,! These are ikv.Jg. terrms, Ag.pro? 
mm, ani Shn&3S$Ppe(4milm>kt@, the last ;©C which is far.more 
comtnoni^an'the»tweflast pjeiW&nedsagariQSi >; , ; ;- 
j 1 There is onie^circam§tan<?ej that may frequently be; observed 
respecting these f circles,, which can, satisfactorily be; accounted 
for, according to the precedilig hypothesis of the cause of 
their increase, and may be considered as a confirmation of its 
truth. Whenever two adjacent circles are found to interfere, 
they not only do not cross each other, but both circles are 
invariably obliterated between the points of contact : ,at least 
in more than twenty cases, I have seen no one instance to the 
contrary. The exhaustion occasioned by each obstructs the 
progress of the other, and both are starved. 

I think it also not unworthy of observation, that different 
species of fungi appear to require the same nutriment; for 
in a case of interference between one circle of puffrballs and 
another of mushrooms, they did not intersect; but I cannot 
say posi'ively that I have seen more than one instance. 

I once found that a tree had interrupted the regular pro- 
gress of a circle ; but this appeared to be only a temporary 
impediment, as the extension had proceeded at the usual, rate, 
and by passing obliquely from each side into the. soil beyond 
the tree, had given the ring the form of a kidney, so that 
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another year or two would probably reunite the two extre- 
mities into one curve surrounding the tree. 

Being desirous of ascertaining in what length of time a soil 
might again recover the power of producing a fresh crop of 
fungi, I cut a groove, in one or two instances, along the dia- 
meter of a mushroom-ring, and inserted a quantity of spawn 
taken from its circumference, with the hope of seeing it vege- 
tate for some distance near the center ; but the experiment 
failed altogether : and as I shortly after quitted my residence 
in the country, I had no opportunity of repeating the experi- 
.roent, and must leave it to be prosecuted by those who are 
more favourably circumstanced. 



